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n the past several decades, the medical community has placed greater emphasis on patient-reported outcome assessments as valuable tools to measure health and function. For example, in an effort to improve, standardize, and utilize patient-reported outcome data, the National Institutes of Health (NIH) funded the development of the Patient-Reported Outcomes Measurement Information System (PROMIS) 1 .
At the same time, patient satisfaction scores have been popularized as a way to measure the patient experience of health-care delivery 2 . For example, the Consumer Assessment of Healthcare Providers and Systems (CAHPS) is a group of publicly available surveys that have been utilized since 1995, and the results of the CAHPS surveys are used by the Centers for Medicare & Medicaid Services (CMS) and other payers to adjust reimbursement for care as part of the ongoing pay-forperformance initiative.
Press Ganey is currently the nation's largest provider of tools for measuring and analyzing the outpatient experience, and the results of the Press Ganey surveys impact health-care delivery, reimbursement, and care provider selection in a variety of ways 3 . As CMS increases its pay-for-performance initiatives, many hospitals and clinics are changing health-care delivery mechanisms on the basis of the results of proprietary surveys, such as those created by Press Ganey.
Although patient satisfaction scores are increasingly used to make policy decisions, the factors that influence satisfaction are incompletely understood. Within the orthopaedic literature, relationships have been shown between satisfaction and , and travel distance to the clinic 4 . Furthermore, outside orthopaedics, satisfaction has been linked to age [8] [9] [10] [11] , sex 8 , race 10, 11 , education level 12 , insurance status 13 , employment status 14 , and other factors not directly related to the care provided.
The purpose of this study was to test the null hypotheses that antecedent levels of patient-reported physical function, pain, and anxiety are not associated with patient satisfaction, as measured by the Press Ganey Medical Practice (PGMP) survey.
Materials and Methods
T his was a cohort study including all patients ‡18 years of age who presented to the hand and upper-extremity (nonshoulder) clinic at a single academic orthopaedic center between January 1, 2014, and December 31, 2016. This study received approval from the institutional review board at our institution.
As a part of the standard care in our hand clinics, on the same day and immediately prior to the clinic encounter with the provider, patients used tablet computers to complete the abbreviated version of the Disabilities of the Arm, Shoulder and Hand scale (QuickDASH) and the computer adaptive test (CAT) versions of the PROMIS Physical Function, PROMIS Upper Extremity, PROMIS Anxiety, and PROMIS Pain Interference metrics. Subsequent to their clinic visit, all patients with a valid e-mail address were sent a link to the PGMP survey.
All patients who completed at least 1 patient-reported outcome measure and the PGMP survey were included in this study. If a study participant had multiple clinic visits, only the first visit was used for analysis. Both the patient-reported outcome data and the Press Ganey data were linked to the patient medical record. Patient demographic characteristics (age, sex, race, insurance, and visit type) were recorded.
The PGMP survey for outpatients consisted of 27 questions divided into 7 subdomains: Access, Moving Through Your Visit, Nurse/Assistant, Care Provider, Laboratory Tests, Personal Issues, and Overall Assessment. The 2 questions relating to laboratory tests were omitted from this study. Each question measures responses on a scale from 0 (very poor) to 100 (very good). Scores for each of the 6 subdomains are calculated by averaging the items within each subdomain, and the overall score is calculated by averaging the 6 subdomain scores. Thus, individual items, subdomains, and the overall score range from 0 to 100 points, in which 100 indicates perfect satisfaction. The PGMP survey scoring instructions document is available by contacting Press Ganey 3 . Patients were categorized as less satisfied if their overall score was in the bottom 33rd percentile of included patients, and those with overall scores above this were categorized as more satisfied. This threshold was chosen a priori, using methodology similar to that used in a prior study, and corresponds to an overall score of 87.9 points 4 . Satisfaction with the care provider was defined as a score of 100 points using the Care Provider (CP) subscale of the PGMP survey.
Each of the 4 PROMIS CATs used in this study measures a specific dimension of a patient's physical health (Physical Function, Upper Extremity) or psychological health (Anxiety, Pain Interference). Like the QuickDASH, answers range from 1 to 5 and are converted to a 100-point scale. However, rather than being a fixed length, each CAT is completed when the expected change in the score with additional answered questions drops below a predetermined threshold for accuracy. For the Physical Function and Upper Extremity CATs, higher scores indicate better function. Higher scores indicate greater anxiety for the Anxiety CAT and greater pain for the Pain Interference CAT.
The QuickDASH is a well-described, 11-question survey that asks about a patient's symptoms and his or her ability to perform certain tasks, in which a score of 0 represents no disability and a score of 100 represents the maximum disability measurable by this metric 15 .
Logistic regression was used to compare each of the 5 measures of patient-reported function and psychological distress with overall satisfaction (defined a priori as a Press Ganey score above the 33rd percentile) and satisfaction with the care provider (defined a priori as a score of 100 using the CP subscale of the PGMP survey).
Odds ratios (ORs), 95% confidence intervals (CIs), and p values were reported for 10-point increases in the PROMIS and QuickDASH scores, which correspond to a 1-standard-deviation increase on the PROMIS instruments. Patient age and care provider were included as covariates in all models, and each model was run for all patients across all clinical visit types. We controlled for care provider because it was an attribute of our study design and patient age because we found it to be associated with satisfaction in our previous research 4 . As a sensitivity analysis, we re-ran the regression model for overall satisfaction, treating it as continuous, transforming it as 100 2 Y, applying a Histogram showing the distribution of overall Press Ganey scores in the study population.
negative binomial outcome model, and adjusting for sex and race in addition to patient age and surgeon. Similarly, the models were repeated in the subset of new-patient and returnpatient visits. Significance was assessed at p £ 0.05, and all tests were 2-sided. Statistical analysis was conducted using R version 3.3.0 (R Foundation for Statistical Computing) 16 .
Results

D
uring the study period, 1,160 unique patient visits met the inclusion criteria, of which 661 were new patient visits and 499 were return patient visits. Details with regard to the demographic information of the respondents and the functional, psychological, and satisfaction scores are shown in Table  I . The distribution of the overall Press Ganey scores of the study participants is shown as a histogram in Figure 1 . Table II shows the results of the logistic regression models comparing the pre-visit patient-reported outcome metrics with overall satisfaction and with satisfaction with the care provider for all visit types. For every 10-point increase in PROMIS Pain Interference (more self-reported pain interference), there was a 17% decrease in the odds of overall satisfaction (OR, 0.83 [95% CI, 0.71 to 0.98]; p = 0.03). Similarly, Predicted probability (solid lines) with 95% CIs (shaded areas) of patient satisfaction based on pre-visit patient-reported outcome score, in all patients (visit types). Fig. 2 -A PROMIS Pain Interference compared with overall satisfaction. Fig. 2 -B PROMIS Anxiety compared with satisfaction with care provider.
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there was an association between anxiety and patient satisfaction with their care provider, whereby a 10-point increase in PROMIS Anxiety (higher self-reported anxiety) was associated with a 16% decrease in the odds of perfect satisfaction with the care provider (OR, 0.84 [95% CI, 0.72 to 0.97]; p = 0.02). The relationship between overall satisfaction and PROMIS Pain Interference is shown in Figure 2 -A. The relationship between satisfaction with the care provider and PROMIS Anxiety is shown in Figure 2 -B. None of the physical function measures were associated with overall satisfaction or satisfaction with the care provider. Among new patients only, Table III shows the results of the logistic regression models comparing the pre-visit patientreported outcome metrics with overall satisfaction and with satisfaction with the care provider. A significant positive association was found between higher levels of physical function and patient satisfaction, whereby a 10-point increase in the PROMIS Physical Function score increased the odds of reporting satisfaction with the care provider by 22% (OR, 1.22 [95% CI, 1.02 to 1.47]; p = 0.03). The relationship between satisfaction with the care provider and PROMIS Physical Function is shown in Figure 3 . Among new patients, neither pain interference nor anxiety were associated with overall satisfaction or satisfaction with the care provider.
Among return patients only, Table IV shows the results of logistic regression models comparing the pre-visit patient-reported outcome metrics with overall satisfaction and with satisfaction with the care provider. There was a negative association of both pain interference (OR, 0. 
Discussion
T he main finding of this study is that antecedent levels of patient-reported physical function, pain interference, and anxiety are associated with the PGMP score of patient satisfaction in a hand clinic patient population. Among all visit types, patient satisfaction was lower in patients with more selfreported pain as measured by the PROMIS Pain Interference metric and more self-reported anxiety as measured by the 1815
PROMIS Anxiety metric. Among new patients presenting to a hand and upper-extremity clinic, lower self-reported physical function was associated with lower satisfaction with their care provider. In our model, this effect was relatively large, whereby a 10-point increase (more function) in the PROMIS Physical Function CAT score was associated, on average, with a 22% increase in the likelihood of a patient being satisfied. Similarly, among return patient visits, patient satisfaction was lower in patients exhibiting increased pain interference and anxiety. Predicted probability (solid lines) with 95% CIs (shaded areas) of patient satisfaction based on pre-visit patient-reported outcome score, in return patients only. Fig. 4 -A PROMIS Pain Interference. Fig. 4 -B PROMIS Anxiety. *The values are given as the OR, with the 95% CI in parentheses; these were for every 10-point increase in the outcome measure. The ORs were from univariate logistic regression model comparing each patient-reported outcome measure with the Press Ganey overall patient satisfaction and with the Press Ganey Care Provider (CP) subdomain in return patient visits only. For the PROMIS Physical Function and Upper Extremity CATs, a higher score indicates more function. For the QuickDASH, PROMIS Anxiety and Pain Interference CAT, a higher score indicates more disability (QuickDASH), more anxiety, or more pain interference.
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literature review, Marks et al. found that pain was the factor most highly correlated with satisfaction after hand surgery 18 . These relationships of demographic and psychosocial characteristics with patient satisfaction are found in other orthopaedic subspecialties, as well as other medical specialties. For example, in studying spine patients, Abtahi et al. showed an association between psychological distress and patient satisfaction 7 . In the arthroplasty literature, Bourne et al. found that preoperative pain was significantly associated with dissatisfaction after primary total knee arthroplasty 19 . In a prospective study of 491 patients who had undergone a foot or ankle surgical procedure, Dawson et al. found that pain significantly influenced satisfaction 20 . Beyond orthopaedics, prior studies have shown that age, ethnicity, education level, and employment status can be associated with patient satisfaction [8] [9] [10] [11] [12] [13] [14] . This study had several limitations. It was performed in a hand and upper-extremity clinic at a single academic center, and therefore its conclusions may not be generalizable to all populations. Most importantly, each patient was only assessed once for both the functional and psychological measures and the patient satisfaction score. No comments or conclusions can or should therefore be made regarding the interplay between treatment, clinical outcome, satisfaction, pain, and anxiety with regard to the return patient visits included in this study. This reflects the current framework within which the Press Ganey survey assesses and reports patient satisfaction to subscribing institutions (i.e., the survey does not attempt or claim to assess satisfaction with clinical outcome). More specifically, it is not possible to draw conclusions with regard to the effect of treatment in this manner.
Both the assessment and definition of patient satisfaction in the peer-reviewed literature vary widely. In this study, we utilized the PGMP survey and its care provider subdomain to assess patient satisfaction and employed definitions of patient satisfaction based on prior peer-reviewed literature. Use of the Press Ganey survey is highly prevalent in the United States and likely adds to the strength of this study, yet we urge caution when comparing study results when the methods by which patient satisfaction has been assessed and/or defined differ. Illustrating this difficulty, a strict numerical definition or cut-point that identifies patients as unsatisfied or satisfied using the Press Ganey survey is difficult to ascertain and remains open to debate. In this study, for example, a threshold of the 33rd percentile of the study population was utilized a priori to define satisfaction based on a peer-reviewed precedent 4 . Still, given the potential for a Type-I error inherent to multiple hypothesis testing and the lack of current consensus with regard to thresholds for defining patient satisfaction in particular with regard to the Press Ganey survey, we urge careful consideration of such thresholds when interpreting and designing studies in this arena.
It is especially critical to note that this study did not assess patient satisfaction with any outcome of the treatment provided, nor does the Press Ganey survey address this related but distinct concept.
In addition, the low response rate and responder bias seen with patient satisfaction surveys should be considered a limitation of this study and are additional concerns, broadly, when interpreting patient satisfaction scores 21 . Accounting for such non-response bias, if present, may provide a more comprehensive assessment and understanding of the interactions of physical and mental health with patient satisfaction. Currently, this does not appear to be a component of the reporting of the Press Ganey survey results provided to institutions for utilization. Although patient satisfaction survey data are by their very nature incomplete and censored because of non-response bias, they are commonly being used and interpreted without regard for these considerations. In this light, we consider the current observational study design reflective of the current use of broad-based satisfaction survey data in the United States.
Furthermore, this study did not comprehensively evaluate each patient's psychological state, and we limited the psychological assessment to 2 metrics involving pain interference and anxiety. Although the PROMIS metrics utilized are valid measures of these psychological domains, there are various methods that can be employed to assess patient pain, anxiety, self-efficacy, catastrophizing, social support, and other psychological characteristics to gain a deeper understanding of the relationship of patient satisfaction to such measures.
Despite controversy, patient satisfaction is increasingly used as a metric to evaluate quality and value within the U.S. health-care system. The routine measurement of patients' satisfaction with their care has become more ubiquitous as legislative changes to reimbursement models take effect. In turn, health-care provider rating systems also likely reflect the changing expectations of our patients, who are increasingly more informed and engaged participants in the modern healthcare marketplace. As these data become more available, the judicious application of patient satisfaction metrics to inform policy decisions can be a complex endeavor. This is especially true in light of the fact that patient satisfaction can be influenced by variables unrelated to the quality of medical care provided.
Finally, this study builds upon other work and further supports the assertion that the biopsychosocial model of health is pertinent to orthopaedic surgery 22 . The biopsychosocial model was originally introduced by psychiatrist George Engel in 1977 23 . Rooted in medical anthropology, this model postulates that the effect that a disease state has on a patient is determined by more than just biological factors and that, in particular, psychological and social factors have strong influences on health 24 . An appreciation of the multifaceted interplay between these biological, psychological, and social elements is essential if we are to help patients to improve their health outcomes as well as satisfaction with the care provided. Moreover, orthopaedic surgeons must recognize that patient satisfaction is being used to assess the quality of care that we provide, despite the complexity surrounding its appropriate application. Systematic efforts to improve patient satisfaction may be informed by the identification of patients less likely to be satisfied with the care they have received. As this study highlights, a more complete understanding of the factors that affect patient satisfaction is needed to accurately assess health-care quality and value. n
